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1. TITLE OF THE INVENTION 



A Photomask and a Method of Using the Photomask 
[Summary] 

The objective of this invention is to provide a 
photolithographic mask . (photomask) and method of exposure that 
improve the resolution of the contact hole patterns of a memory 
device. 

[Means for Achieving the Objective] 

This invention proposes photomask 20 through which a 
predetermined optical beam is passed via multiple main openings 
4. Respective multiple pattern sections that are formed at 
positions opposite those of the multiple pattern sections of 
the semiconductor device are applied to photomask 20. Between 
multiple main openings 4 in photomask 20, multiple minute 
auxiliary openings 5 are provided; these pass the optical beam 
but do not project it for exposure. 



2 . WHAT IS CLAIMED 
[Claim 1] 

A photomask characterized in that, to form at least some 
portion of the multiple sections of the pattern for a 
semiconductor device, predetermined optical beams that are 
applied to the respective multiple pattern sections pass 
through multiple main openings that have been formed at 
positions opposite those of some portion of the multiple 
patterns of a semiconductor circuit and wherein multiple minute 
auxiliary openings that allow the optical beam to pass but do 
not project it to exposure are provided between the multiple 
main openings. 
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[Claim 2] 

A photomask, as defined in claim 1, and characterized in 
that the above semiconductor device is a memory device. 

[Claim 3] 

A photomask, as defined in claim 1 or 2 , and characterized 

a 

in that at least some portion of the multiple patterns of said 
semiconductor device are for contact holes. 

[Claim 4] 

A photomask, as defined in either of claim 1 to 3 , and 
characterized in that said main openings and said auxiliary 
openings are arranged such that they form a group of periodical 
openings in said photomask. 

[Claim 5] 

A photomask, as defined in claim 4, characterized in that 
said auxiliary openings are provided at crossing points of a 
virtual lattice of lines that are perpendicularly crossing and 
connect and pass through some predetermined position within 
each of the respective said multiple main openings, or at the 
crossing points of virtual lines, which are virtually formed 
along those positions that bisect the distance between the 
lines in said virtual lattice, and of these virtual lines and 
the aforesaid virtual lines. 

[Claim 6] 

A photomask, as defined in any of claims 1 to 5 , and 
characterized in that a means of optical shifting is provided 
on at least one opening in each pair of adjacent openings, from 
among said multiple main openings and multiple auxiliary 
openings. 
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[Claim 7] 

A method of exposure characterized in that exposure is 
carried out with. a light source modified such that illumination 
in its periphery is brightened and in that a photomask as 
defined in claims 1 to 5 is used. 

[Claim 8] 

A method of. exposure characterized in that exposure is 
carried out with a light source that has a small numerical 
aperture and in that the photomask is as defined in claim 6. 

3 . DETAILED DESCRIPTION OF THE INVENTION 
[0001] 

[Scope of Utilization in Industry] 

This invention concerns a photolithographic mask 

(photomask) for use as equipment in the manufacture of 
semiconductor integrated circuitsAand a method for using said 
photomask in exposing the patterns of a semiconductor 
integrated circuit. In particular, the invention concerns 
masks for the formation of contact holes and methods of 
exposure for the contact holes of memory devices. 

[0002] 
[Prior Art] 

With progress in the integration of semiconductor 
integrated circuits, the miniaturization of their circuit 
patterns, is making more rapid progress than it has 
traditionally done. However, the wavelength of light from the 
source places a limit on the resolution of photolithographic 
techniques in which a projection aligner is used. In recent 
years, ultra-high resolution techniques using, for example, a 
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phase-shift mask and modified method of illumination, have been 
proposed as ways of improving the resolution. 

[0003] 

The half-tone phase-shift mask as described in the 
Official Patent Gazette of H. 4-136854 is well-known as a phase- 
shift mask that improves the resolution of patterns of holes. 
In a half-tone phase-shift mask, a film of a translucent phase- 
shifting material replaces the typical opaque film. However, 
when a half-tone phase-shift mask is in use, an area of high 
light intensity, called a side lobe, is generated around the 
hole pattern. This is because the translucent phase-shift film 
passes a little of the light. 

[0004] 

Since the contact holes of memory devices are arranged with 
a narrow pitch, the side-lobes overlap as miniaturization 
proceeds, and the superfluous side-lobes are projected onto the 
resist. However, methods for improving the resolution of the 
hole pattern other than by using a half-tone phase-shift mask 
are well-known, such as that in the Official Gazette No. H.4- 
268714. In this issue of the Official Gazette/ a mask is 
proposed in which auxiliary openings 5 that are smaller than 
the resolution of the projection lens are placed in the 
vicinity of hole pattern 4 and surround hole pattern 4. 

[0005] 

Modifying the conditions of illumination under which the 
mask is exposed by using ring light source 10 as shown in 
figure 5 (A) or four-point light source 11 as shown in figure 5 
(B) is said to improve the resolution of the holes. Such a 
mask is effective for isolated holes in which patterns of holes 
are sparsely arranged. Another method is proposed in issue 
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S. 62-67514 of the Official Gazette, figure 7. Here, the phase 
of light that passes through auxiliary shifter 9, which 
surrounds and is adjacent to hole pattern 4 and is of a. size 
smaller than the limit on the resolution of the projection 
lens, is shifted by an angle of 180 degrees. Phase-shifting by 
this mask is effective for isolated holes. The resolution is 
further improved by using. a source of illumination that has a 
small numerical aperture, for example, approximately a = 0.3. 

[0006] 

[Problems to be Solved by the Invention] 

Masks in which auxiliary openings or auxiliary shifters are 
used, as shown in figures 6 and 7, are effective with isolated 
holes. However, the contact-hole patterns of memory devices 
have areas in which the holes are densely arranged, as is shown 
in figure 3. For example, for the cases of creating contact 
holes for the capacitors shown in figure 3 (C) , it is not 
possible to place an auxiliary opening or auxiliary shifter 
around hole pattern 4. 

[0007] 

The objective of this invention is improve upon the prior 
art with its drawbacks and to provide a photomask and a method 
of exposure that improve the resolution of the contact hole 
patterns of memory devices. 

[0008] 

[Means for Solving the Problem] 

To achieve the above objective, this invention uses the 
following basic technical configuration. A photomask to form 
at least some portion of the multiple sections of the pattern 
for a semiconductor device is proposed as a first embodiment of 
the photomask which this invention concerns. The predetermined 



- 6 - 



optical beams that are applied to the respective multiple 
pattern sections pass through multiple main openings that have 
been formed at the positions opposite the multiple pattern 
section of a semiconductor circuit pattern. In this photomask, 
each optical beam passes through multiple minute auxiliary 
openings that are formed between the multiple main openings- but 
is not projected to produce exposure. The second embodiment 
which this invention concerns is a photomask characterized in 
that a means of optical shifting is provided on at least one 
opening in each pair of adjacent openings, from among said 
multiple main openings and multiple auxiliary openings. 

[0009] 

In the third embodiment of this invention, the photomask 
of embodiment 1 as described above and a light source that has 
been modified to brighten the illumination from its periphery' 
are applied in the method of exposure processing. In the 
fourth embodiment, the photomask used in embodiment 2 and 
illumination from a light source that has a small numerical 
aperture are applied in the method of exposure processing. 

[0010] 

[Concrete Example of the Invention] 

Since the photomask which this invention concerns is in 
one of the above configurations, it may, for example, be used 
as a photomask for memory devices that have contact-hole 
patterns. The configurations are characterized in that a 
lattice of lines is formed that connects said contact-hole 
pattern across its intervals, the points at which said lines in 
the lattice cross are determined, and minute auxiliary openings 
that will not be projected during exposure are formed at some 
or all of the points in said lattice at which said contact-hole 
pattern is not present. 
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[0011] 

As a method for applying a predetermined optical beam to 
form the circuit of a semiconductor device with which this 
invention is concerned when the photomask that is used does not 
have said means for optical phase-shifting,- for example, in 
forming a predetermined pattern on the resist, it is desirable 
that the source of illumination that is used in exposure 
processing be modified to brighten the illumination from its 
periphery. On the other hand, when a photomask that has said 
means for optical phase-shifting, is used, an ordinary light 
source is used. In this case, however, exposure processing is 
performed with the light beam's, aperture stopped down. • 

[0012] 

[Embodiment] 

The configuration of one embodiment of the photomask 
related to this invention is described in detail with reference 
to the drawings. In figure 1, (B) and (C) are plan views of 
the configuration of one embodiment of the photomask related to 
this invention. In this figure, the following photomask is 
used to form at least one of the multiple pattern sections of 
pattern 2 5 of a semiconductor device which is shown in figure 1 
(A) , for example, to form bit-line contact holes 2 or the 
capacitor contact holes. 

Photomasks 2 0 and 22 have multiple main openings 4 which are 
formed at positions opposite those of multiple pattern sections 
2 and 3 . The predetermined optical beam passes through these 
holes to be applied to the areas of respective multiple pattern 
sections 2 and 3 . 
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In photomasks 2 0 and 22, multiple, minute auxiliary openings 5, 
through which the optical beam passes but is not projected to 
exposure, are provided between multiple main openings 4. 



[0013] 

It is desirable that semiconductor devices that use 
photomasks 20 and 22 which this invention concerns should be 
memory devices. in addition, it is desirable that at least 
some portion of the multiple pattern sections for said 
semiconductor device should be contact hole 2 and capacitor 
contact hole 3. However, this invention is not restricted to 
these items . . 

[0014] 

Specifically, said main openings 4 and said auxiliary 
openings 5 should be arranged such that each forms a group of 
periodical openings in photomask 20 or 22 . Employing such a 
configuration makes it possible to obtain a deep depth of focus 
during exposure processing, as is described later. 

[0015] 

Said auxiliary openings 5 in said photomasks 2 0 and 22 of 
this invention are provided at the crossing points 7 of virtual 
lattice of lines 6 that are the perpendicularly crossing lines 
which connect and pass through predetermined positions within 
each of said respective multiple main openings (not necessarily 
their central positions), or at the crossing points 7' of 
virtual lines 6', which are virtually formed along those 
positions that bisect the distance between lines 6 of said 
virtual lattice, and of those virtual lines and said lines 6. 

[0016] 



- 9 - 



The pattern configuration shown in figure 1 (A) is pattern 
configuration 2 5 of. a semiconductor device to which said 
photomasks 2 0 and 2 2 of this invention are applied and is the 
same as the pattern configuration shown in figure 3 (A) , which 
is part of an example of the prior art. Likewise, the 
configuration of photomask 20 for the bit-line contact holes, 
which is shown in figure 1 (B) and is related to this 
invention, corresponds to conventional photomask 30,which is 
shown in figure 3 (B) and is for the bit-line contact holes. 
In addition, the configuration of photomask 22 for the 
capacitor contact holes, which is shown in figure 3 (B) and is 
related to this invention, corresponds to conventional 
photomask 32, which is shown in figure 3 (C) and is for the 
bit-line contact holes. 

[0017] 

In said photomask 20, which is related to this invention, 
auxiliary openings 5 have been added to conventional photomask 
30 shown in figure 3 (B) . Auxiliary openings 5 are configured 
so that the depth of focus is deepened by diffraction of the 
optical beam used in exposure processing. In particular, in 
the first embodiment of ..this invention, convex active areas 1 
are densely and periodically placed in the pattern for the 
memory cells (the same pattern as is shown in figure 3 (A) ) 
shown in figure 1 (A) . In this case, bit-line contact hole 2 
and capacitor contact hole 3 are on lattice points 7 at which 
lattice lines 6 that connect the contact holes cross. 

[0018] 

In mask 20 of figure 1 (B) , which is for the creation of 
bit-line contact holes, auxiliary openings 5, which are smaller 
than the limit on resolution, are placed on those lattice 
points on which there is no hole pattern 4. With this 
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approach, openings are placed on all of the lattice points, 
. forming a cyclic pattern of holes. Also in mask 22 in figure 1 
(C) , which is for creating the contact holes of the capacitors, 
auxiliary openings 5, which are smaller than the limit on 
resolution, are placed on those lattice points on which there 
is no hole pattern 4. In this way, openings are placed on all 
of the lattice points, forming a cyclic pattern of holes. 

[0019] 

The exposure processing of this invention for a prescribed 
semiconductor circuit field pattern using an appropriate 
photomask 20 or 22 is effective for cyclic patterns of holes 
like those shown in figure 1 (B) and figure 1 (C) ; this is 
especially so when a source of illumination like the one shown 
in figure .4 (A) or figure 5 (B) , which has been modified to 
brighten the illumination from its periphery, is used. 

[0020] 

Here, we have compared, by simulation, the depth-of -focus 
characteristic of the projected hole diameter for the cases of 
applying photomask 22 shown in figure 1 (B) , which is a mask of 
this invention, and conventional photomask 30 shown in figure 3 
(B) . The size of hole pattern 4 is 0.2 |nm; the size of each 
auxiliary opening 5 is 0.15 jam; and a ring-shaped light source 
like the one shown in figure 5 (A) , where the outer and inner 
diameters of the light source are a = 0.9 and a = 0.6, 
respectively, is used for illumination. 

[0021] 

In this comparison, the numerical, aperture of the optical 
system used in projection was 0.5. The depth of focus for the 
projection of a hole with a diameter within 2 ±0.02 \xm was 0.4 
|im when conventional photomask 3 0 was used. Using photomask 
20, which is of this invention, increased the depth of focus to 
0.8 ^im. Another form of the photomasks of this invention is 
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shown in figure 2 (B) and figure 2 (C) , which provide contact 
hole patterns for a memory device. Of these, the former is 
photomask 40 for creating the bit-line contact holes and the 
latter is photomask 42 for creating the contact holes for the 
capacitors. This is the same as the" first embodiment of this 
invention. 

[0022] 

This embodiment is also characterized in that lattice of 
lines 6, which connect the intervals between said contact hole 
patterns 4, are drawn and lattice points 7 are determined as 
the points at which lines of said lattice 6 intersect; 
microscopic auxiliary openings 5/ from which there is no 
projection during exposure, are opened on some or all of the 
lattice points 7 on which there is none of said contact hole 
pattern 4; and phase shifters 9, which invert the phase, i.e., 
shift by 180 degrees, of the light that is transmitted through 
said contact hole pattern 4 and said auxiliary openings 5, are 
placed on every other one of the holes of said contact hole 
pattern 4 and said auxiliary openings 5, which are located on 
said lattice points 7 . 

[0023] 

This means that, in this embodiment, said main openings 4 
and auxiliary openings 5 are arranged in a lattice; at the same 
time, an optical phase shifter, 9, is provided on at least one 
opening of. each pair of adjacent openings among the multiple 
main openings 4 and multiple auxiliary openings 5. Shifter- 
equipped openings 8 are thus formed. There is no restriction 
on the configuration of optical phase shifter 9 used in this 
invention. For example, the optical phase shifters that are 
placed at the applicable openings of openings 4 and 5, which 
make up photomasks 40 and 42, may be plate-shaped bodies that 
are mainly made of a glass that is capable of inducing a fixed 
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amount of phase change. Another way of configuring the phase 
shifter may be, for example, by scraping away the predetermined 
amount of the glass substrate in each of the openings in the 
photomask so that the desired phase difference is created. 

[0024] 

That is, in the. second embodiment of this invention, in the 
mask 40, which is for the bit-line contact holes, auxiliary 
openings 5, which are smaller than the limit of resolution, are 
arranged as shown in figure 2 (B) on those lattice points, on 
which there is no hole pattern 4. With this approach, openings 
4 and 5 are placed on all of lattice points 7, to form a cyclic 
pattern of holes. Phase shifter 9 is placed at every other 
opening of the holes of pattern 4 and auxiliary openings 5, 
which are arranged on lattice points 7 . 

[0025] 

Also, in the mask, 42, in figure 2 (C) , which is for the 
contact holes of the capacitors, auxiliary openings 5, which 
are smaller than the limit of resolution, are placed on those 
lattice points where there is no hole pattern 4. With this 
approach, openings are placed on all of lattice points 7 to 
form a cyclic pattern of holes. Phase shifter 9 is also placed 
at every other opening of the holes of pattern 4 and auxiliary 
openings 5, which are arranged on lattice points 7. 

[0026] 

Photomasks 40 and 42 are cyclic phase-shifting masks, as 
are the masks shown in figure 2 (B) and figure 2 (C) . With 
such photomasks, it is very effective to use a high level of 
interference with a light source of normal shape, i.e., 'small- 
er illumination', instead of using a modified form of 
illumination. Small-a illumination refers to an optical beam 
that is made very narrow by reducing the ratio between the 
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numerical aperture of the optical system (NA) and the numerical 
aperture of the. illumination (NA'), that is, NA'/NA. 

[0027] 

In other words, in exposure processing when using said 
photomask 40 or 42 in the second embodiment of this invention, 
illumination where the system of- illumination and the light 
source provide a small numerical aperture is desirable for the 
exposure processing. 

[0028] 

[Advantages of the Invention] 

This invention's use of the photomask and method of 
exposure will increase the depth of focus for the projection of 
contact holes in memory devices. Moreover, the increased 
margin for focus makes it possible to more efficiently form 
microscopic patterns, allowing the exposure processing of 
semiconductor integrated circuits that have even higher degrees 
of integration. 



4. BRIEF DESCRIPTION OF THE DRAWINGS 
[Figure 1] 

Figure 1 (A) is a plan view of an example of the form of 
the patterns to be drawn on a semiconductor circuit by using a 
photomask of this invention. Figure 1 (B) is a plan view of 
the configuration of a photomask which is an embodiment of this 
invention and is for use in creating bit-line contact holes. 
Figure 1 (C) is a plan view of the configuration of a photomask 
which is an embodiment of this invention and. is for use in 
creating the contact holes for capacitors. 

[Figure 2] 



14 - 



Figure 2 (A) is a plan view of an example of the pattern 
configuration that is to be drawn on a semiconductor circuit by 
using a photomask of this invention. Figure 2 (B) is a plan 
view of the configuration of a photomask which *is another 
embodiment of this invention and is for use in creating bit- 
line contact holes. Figure 2 (C) is a plan view of the 
configuration of a photomask which is another embodiment of 
this invention and is for use in creating the contact holes for 
capacitors. 

[Figure 3] 

Figure 3 (A) is a plan view of an example of the pattern 
configuration that is to be drawn on a semiconductor circuit by 
using a conventional photomask. Figure 3 (B) is a plan view of 
the configuration of the photomask which is conventionally used 
in creating bit-line contact holes. Figure 3 (C) is a plan 
view of the configuration the photomask which is conventionally 
used in creating the contact holes for capacitors. 

[Figure 4] 

Figure 4 is a graph, which shows the difference between the 
depth-of-focus characteristics when a photomask of this 
invention is used and when a conventional photomask is used. 

[Figure. 5] 

In figure 5, (A) and (B) are plan views which show examples 
of the shape of the light source that provides a modified form 
of illumination in this invention. 

[Figure 6] 

Figure 6 is a plan view of an example of a photomask which 
is for use in creating an isolated hole and has conventional 
auxiliary openings. 
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[Figure 7] 

Figure 7 is a plan view of an example of photomask which is 
for use in creating an isolated hole and has conventional 
auxiliary shifters. 

[Description of Symbols] 

1: Active region 

2: Bit-line contact holes 

3 : Contact holes for capacitors 

4 : Main opening 

5: Auxiliary opening 

6: Lattice line 

7 > 7 '- Intersection of lattice lines 

8: Opening that has a shifter 

9: Shifter 

10: Ring-shaped light source 

11: Four-spot light source 

20, 30, 40: Photomask for bit-line contact holes 

22, 32, 42: Photomask for capacitor contact holes 

25: Pattern for a semiconductor circuit 
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Figure 1 Figure 2 
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Memory cell pattern 
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mmmamsmt. mm-y^b-?** 20^221^ 

tvns*^*lv^ tikzmf&zws-tzmiz&ix. 
[00 15] x, ttmiznttzmm-7* b vx* 2 0 

fsiisav ^\z^3£t * 2 m%im&xu&m§mm 6 
^zimiiztimfiizimzftzwme' tm&m& 

[0016] umiiz&zmm?* b^xt z or&z 
2 imszns^gimmmnrt* - yjm 2sx*& 
501 (a) izBZfrx^zw-yffimx v&mx* 

&503 (A) izmZtlX^ZJW-yffi&t, m— <D 

M-ym&zxkLx&v, m&iz. *3miz&z>mi 

40 (B) KijkZtltzVv bt&=iy*>7b*-)im<Z>7*b 

-?x>?2o<DffimzMu ms (b> izB2fttc.mm 
isitc^fu ®3 (o izTjkzntcvmwy bm^y 

* ? b-fc-)im<D7* hT7x^ 3 2^^^%)©^ 

So 

[o o 1 7] y, *$m\zmz>m<7* hV^^r 2 

01*, 03 (B) lC^$tlfet^©7*hV^.^3 0{C 
*ftT, ^^iffilggPgP5*^&D$tlTV^«gii:«;o 
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y ®3 (a) izmzftf^totm-M-yzmf&is 

[001 8] X, 01 (B) WyVtiknyZtYib- 10 
;W§V* * 2 0 - > 4 J&WCDl&^^JitC 

^!8I^T©Mi8^P5£I2gLT^.5 0 3©<fce>tC 

-/Urtdr-j/fcjfe*. 01 (C) 0M&ny$f; 
h3jn-;i/MvX^ 2 2T*%ft-/lrt9-y4&0l4>fc? 

[0 0 1 9] ft *»8ICJ»T, 3IT7*hv**2 0 
" &V ^* 2 2 LT, /^©^{ftllSg^A* - > & 20 
ifeWMM-SIClBIU 01 (B) &SW*01 (C) © 

«fceuS:MJett^ofe^-;i/A-tJi->{c#CT{±» 04 

(a) ^^05 (b) \z^ftT^&m£fflmym<z>m 

[0 0 2 0] tffc&T?, 01 (B) 00*^(357* hVX 
*2 2£03 (B) h VX* 3 0 £M^tM§ 

•kfJt^Lfc^TffeS. o£»j, jfc-;wC*-2/4<z> 
ifcSSteO. 2ium, *ftl»|i§P5<Z>*£$te0. 15a 30 

mtu fl^^«05 (a) <miffiffl&mzmii\ 

m^m^ a = 0. 9, ftSS:a = 0. 6 £ Lfc„ 

[0 0 2 1h*^ JMtefc^^BlPRttO. 5£L 
fc. m&&-)\te&0, 2±0. 0 2Mm{CAoTW5 
^gggtf±tSfefe®-7* bvx* 3 0 zm^msiziz 
0. 4 /im^ofc^ h 2 0 S:^ 

<^5£0. 8/ttm!in?#rtfT^5o *fl»IK:«*7*h 
^xt&mommtLTfc t^VrJUxnayfti; 
bft-W#-y$:titZ>7*h~?X#m2 (B) 
02 (c) T?*y, tif#ttify HSn;/* * 40 

[0 0 2 2] Mtc, *A#:Wc^v>Tli, t&iBn>** 
h*-;w** ->4 ra&^vfft?«a 6 & § is, • t&fBfe? 

£TKmytmzm^zn&^9m&ffl%mn szmnh 

TBBSU ttiB^^7±tc&S«5f33> ; }r^h7jx-;i / 
^->4fe,ktKKfi3«IB&IBP5©-o«Sk:, ffffan 
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y* * h#-;urC*->4 fc<J:tftiEB&tJJ&liBP 5 &3®g 
* 5^(75^5: l 8 0«R«3.it8te*B2/:7dr- 9 £ib 

[0 0 2 3] BP*,, aWWWJK^vxTl*..' SK*Mn» 

5 ® ft, s> ^(cmt«Mpasn3se> < *: 
^©wpspsfcjtfi^s/^-^g^ig^e,^ ^ 

^40, 42 5 ^^T^©MPg|S 4 I&V H± 5 

my* ^*t\zm*mim£mmmm*.\s. 

tm&Ztl&mzm&Zftfr%a>Z-3bvT*>&\,\ 

[ o o 2 4 ] - arts, ttmiz&z>m 2 oMttMfcfev %r 

02 (B) KjS***ttC ¥ybffiziy#i;hft-)\, 
0T'ltt-)lrt*-y4]m<D%?-,&7_tlz 

t^t, £T®&?,&7±{Cg&P4, 5*^g®$tU A 

fc^-;Wt;5f->4feSV ^tWlWSn 5 GD-oBSlCfi 

[0 0 2 5] 02 (C) CD^fin^^^hj^-^ 

Mv^.ir4 2T-=fojix-;w^->4JSit?f^)^^,7_htc 
«¥^PSI?J«T<Z)«g&l§P5S:SBSbTV\S 0 ZLCDfcft, 
^T©^^7±{c0gp*^BM$n, MJB693fis*-'^//t 

- > 4 V ^^i^ig;g|P 5 <D-og£ tCffi^i/ 7 ^ 

[0 0 2 6] 02 (B) feSV>«02 (C) <3D«fed«;7 
* h VX^ 4 0, 42 ttJSSStt&#ofefem2/7 h V* 

'J^flifl («^«^WP»NAi:HW!3l69^MBP»N 
A' tOJt (NA' /NA) S:/jN$<Lfe, i^yii*© 

[0 0 2 7] gm^tlli *^C^SH2CD ; RWJ{C 
Kvvttt. ±121/^7* hv^^ 4 0igVMi4 2 
fS^fci*, ra^^M^^CDBBPlKoD/jNS^ 

mw&^m LTmmmtz zttmt. 

[0028] 

vytf&tfz z. t \z «fc »j , i^&wic «fc y wb^/n-^ - > 
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[®i j eh (a) «. *mizmz-7*hvx>;zm 

*¥mV&V % 01 (B) 1$, ^WC^S^y H&g 

Mo^&TKfspTOTSy, Mtcttai (c) te, # 
[02] 02 (A) fcfc *WHK:««7*>V^ir*|fc' 

-rwte&y, 02 (B) *»SK:ttsk; v m 
fbfflvmmzTfi-rmmv&v. ®cttBi2 cc) «, 

[03] 03 (A) «, «^C&S7tfhvX*&&§ 

¥®0T*$>y, S3 (B) {*, t&fcic^si^y hifcgn;/ 

^£^¥®0-efel), JSlC«®3 (C) t^jc 20 

<0— A#M©^£^-t¥®0T?&5o 
[0.4] 041*, *^tCiS7*hYXi'i:tfefeD7 
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] 



[05] ®5 (A) RIMS (B) *|§0J{C^$ 

[0 6 ] m 6 tt, ^©*fi&lf8n?:ffiv ^JDffijJwi/ffi 
7* hv^^®M$:5t1-5p®0'T?&S. 
[07] 07«, «^^>>7*-S:«^feJte^- 

3- ^Efin>3i^ ;^ 

4- ^MP® 

5- HtJgfgnSS 

7. 7* -^^3^.^ 

1 i-4^^tag 

2 0, 3 0, 4 0-Xyhffi=iy*>7h*-)\sm7X b 

2 2, 3 2, 4 2-^tin>;5f^hJix-;i/7*hV^^ 
2 5-^#®|2&^-> 

[04] 



(A) 





(6) 




[06] 



